DOCUHENT RESUME

ED 138 235 IR 004 863
AUTHOR Morgan, Robert P.
TITLE Applications of Coamunications Satellites in Higher

Education.
SPONS AGENCY National Inst. of Education (DHEW), Washington,

D. C.
PUB DATE May 76
NOTE 47p.; Paper presented at the Conference on

Educational Applications of Satellites (Arlington,
virginia, February 2-3, 1977). PFor related documents,
see IR 004 U458-468.

EDRS PRICE MF-$0.83 HC-$2.06 Plus Postage.

DESCRIPTORS Adult Education; *Communication Satellites; Computer
Assisted Instruction; Computers; Educational
Oopportunities; Educational Radio; *Educational
Technology; Educational Television; External Degree
Programs; *Higher Education; Information Services;
Inservice Teacher BEducation; Library Cooperation;
Library Services; Medical Services; Telephone
Communication Systems

ABSTRACT

Early experiments with the ATS-1 and ATS-3 satellites
utilized one way and two way audio for a variety of university
purposes, and several different television modes were employed in the
ATS-6 satellite. Among the higher education activities on ATS-6 were
inservice teacher education and the facilitation of regionalized
medical education. A college curriculua sharing experiment between
Stanford and Carleton Universities is to be carried out on CTS.
Previous efforts to implement computer aided instruction via
satellite have run into technical or other difficulties, and future
efforts in this area need to be planned carefully and supported
adequately. There is a much firmer base of experience with audio and
video. Higher education involvement in satellite activity thus far
has been focused primarily on inservice or continuing professional
education, and on medical education. Areas which seem promising for
the future include bringing "open university" or "external degree"
services to remote areas, and the sharing of curricula, video
programing, library and computer based programing and resources among
geographically dispersed institutions. Organizational and economic,
as well as technical, factors need careful consideration. Included
with this paper is an annotated bibliography of selected documents.
(Author/WBC)

REAERRRRRRREERRRRE R R EER R R R R R AR R R R R RRE. XXX RRRERRRERREE

* Documents acquired by ERIC include many informal unpublished *
* paterials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal =
* reproducibility are often encountered and this affects the quality *
* of the microfiche and hardcopy reproductions ERIC makes available *
* via the ERIC Document Reproduction Service (EDRS). EDRS is not *
* responsible for the quality of the original document. Reproductions *
* supplied by EDRS are the best that can be made from the original. *
AERARRERRBERRRRARRRRRRRARRRARRAR AR RRRRRRRRRRRRRRRERRRRRRARRRRRRRR AR RRR AR



O

ERIC

Aruitoxt provided by Eic:

LU 1DO420D

TR oo4463

US OEPARTMENT OF HEALTN.
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EOUCATION

THIS DOCC MENYT HMAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN.
ATING 1T POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE-
SENTOFEICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

"APPLICATIONS OF COMMUNICATIONS SATELLITES
IN HIGHER EDUCATION"

by

Robert P. Morgan
Director
Center for Development Technology
Washington University
St. Louis, Missouri £3130

A Paper Prepared for the
National Institute of Education

May, 1976



O

ERIC

Aruitoxt provided by Eic:

APPLICATIONS OF COMMUNICATICNS SATELLITES IN HIGHER EDUCATION

by
Robert P. Morgan

ABSTRACT

This pager has been prepared to provide informaticn and ideas to groups
with interest in using compunications satellites in nigne-~ education, Educa-
tional telecormmuricaticns services which mignt ne deliverad via satellite
include televisisn, radic {audio), computer-assisted instruction, conputer
resource sharing, litrary and information resource sharing, teleconferencing,
and the elecironic blackooard.
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ot Lo ¢ oinanruction, comoutar rasurce
inrey and inform rasourLs sharing, 2ctivities which all
could potentialiyv e vseful in higher edu Fravicus efforts to

implement corputer-aided instruction via satellite have run into technical
or other difficuities which indicates that Future efforts in this area, if
dremed desirable by users, need to be planned carefully and supported ade-
quately. There is a much firmer base of experience with audio and video.

Higher education's involvement in satellite activity has been focussed
primarily on in-service or continuing professional education and on medical
education. Areas which seem promising for future satellite activity include
bringing "open university" or "external degree" services to remote areas,
and sharing of curricula, video programming, library and computer-based
programming and rescurces among geographically dispersed institutions --
universities, colleges, or community colleges either intrastate or regional.

Organizational,’ ecoromic as well as technical factors need careful consi-
deration.

This paper contains a review ard analysis of previous and planned
experience with satellite services in higher educaticn, along with suggested
areas and services for future devoiopment. An annotated bibliography of
selected documents is included. E}
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1. STATEMINT OF OBJECTIVES

The primary purpose of this piper is to provide information and
ideas to groups wiip interest in using cormunications sateilites in
higher education. The paper is being undertaken as one of a serijes of
"Educaticnal Satellite Cormissicned Papers® sponsored by the Yational
Institute of Education to aid in planning for a four-year, ~ulti-million
dollar program of oducational catellite activitios. A stated 1im of tno
NIE effort, wnich a%:0 serves 15 a focus for this paper, is o deliver
educational sarvices to populaticns which are widelv dicpersed and geo-
graphically disadvartaged, and which currently lack guality educational
services.

In keeping with the work statement Yor thic paper,

n affort has

o

been made o address realistic and practical anplications via :atellize,
and to present tha material Yno2n accessitle marnor T2 o~gtential users

who ara aboul 0 ccneestualize and degin tha 2lanning orocess. Large

LS 4TIUDT St s

suggestions 15 13 how sat2llites oin se uied in hioner 2ducation and
how user groups can develop effezctive delivery mechanisms for utilizing
satellites to serve the needs of their constituencies.

I1. EDUCATIONAL SATELLITE APPLICATIONS

A. lntrbductiom
Figure 7 illustrates how various program sources might be delivered

via an educat’onal satellite system to various ground distribution center:

and facilities. Table 1 lists primary roles for satellites in delivery

of sejectad educational communications media and services. Table 2
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Taboe 10 Primary Holes fer satellites Towirds the Delivery of
Certain Educationa! Cemmunications Media and Services

SERVICE

e . bt

Instructional Television

Computer-Assisted Instruction

Computing Resources

Multi-Access Interactive
Computing

Remote Batch Processing

Conputer Interconnection

Information Resource Sharing

Interlibeary Communisation

Rucomated Remote Information
Retrieval

Teleconferencing

*from Ref. (1]

O

PRIMARY ROIES FOR SATELLITES

Divect delivery to sehools and learning centers, to
Broadeast stations, 19Ps and cable headends for
further vedietritution,

Delivery of <&l to small, remote institutions,
prtteulaly thece 70-80 miles or more away from
djor detropobitan area.

Dalivery ef unleractive computing to remote institu-
tions tor the purposes of problem solving and imple-
mentetion of regional educational information systems,

Delivery of raw computing power to small, remote
institutions for instructional computing and adminis-
trative data provessing,

Interconnection of the computer facilities of
institutions of higher cducation and regional
computer netwerks for resource sharing.

Tnterccrn.ction of major libraries for bibliographic
seirch and interlibrary loans, ete,

Interconnection of institutional and/or CATV headends
with majo- information storage centers,

Interconnection of educational institutions for
information exchange without physical movement of
the participants and for gaining access to specialists.
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Table 2

Educational Telecommunications Services

Television Instruction

&. One-way Distribution;

i. Live and/or Prerecorded
ii. Viewed when broadcast or recorded for later viewing

b. With Audio or Digital Feedback
€. Two-way Video
d. Still-pi ture or Slow-scan Video

Radio (Audio) Instruction

a. On~-way Distribution
b. Two-way Audin

Computer-Assisted Instruction and Administration

a. Computer-assisted Instruction
b. Computer-managed Instruction
¢. Computerized Career Guidance Systems

d. Computerized Educational Information Systems {Record Keeping
and Evaluation)

Computer Resource Sharing

a. Computerized access to large computers by smaller institutions
for problem solving, research, etc.

b. Interconnection of computer facilities of institutions for
increased computing capability, regional networks

Library and Information Resource Sharing

a. Interlibrary loan ordering {audio)
b. Interlibrary document transmission (fascimile)
C. Remote, computerized bibTiogra“Hic searches

d. Access (computerized or other) to specialized information
sources; data banks; information networks

(continued) ES



Table 2

Educaticnal Telecormunications Services

(continued)

6. Teleconferencing

a. Audio Only
b. Video

7. Telewriter or Slectronic 8lackboard

o
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contains a listing of educational telecommunications services which might
be utilized in higher education. The discussion which f.1lows will be
structured around the seven main service categories listed in Table 2.
11wiuded will be a description of any previous satellite experiments or
demonstrations within the various categories. Also included aie comments
concerning the manner in which such services migh* be used within higher
education.

The phrase "higher education” is used to encorpass a variety of post-

. secondary education activities. The higher educ:tion sector includes

aniversities, four-year colleges and two-year community colleges.
Instruction can take place in a campus setting cr via a variety of
emerging non-traditicnal mecnanisms such as "open universities", “external
degree" programs, and “universities without walls." Included are
"ir-service" educaticn or training at the post-secondary lavel and
continuing nrefassicral education.
B. Televisicn

Television {s prohably the most familiar medium which might be
delivered via sateilite. Farly satellite experiments in education
utilizing NASA's ATS-1 and -2 satellites did not carry television signals
because of limited spacecraft power in frequencies of interest. Commer-
cial satellite systems now operating can deliver television signals but

require large expensive earth terminals %o receive the signals which must

then be distrituted through a local - ~.2~ial distribution plant.
NASA's ATS-6 scacesr3aft or ; tmz o rst oopportunities to experi-
mart witn telpeision diztes o ot Tite ta retativaly inexgersive

f . - 3 - . - f—, S §amn 1T .
2ot Narmeaat 3 om0l ncommunice tisns (kDT demonsira-

. - Deveer i " e B N B e Lol NN .t
" Ny ol igkd SO 0T ORI Lalees g
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the Appalachian Regional Cor:‘ssion utilized television in several
modes [S1, S2, S3):+*

1. One-way distribution of both 1ive and Fre-recorded tele-

vision programming for direct viewing.

2. Television with audio and/or digital feedback in whicn

viewers could respond to programs shown.
3. A Materials Distribution Service in which television
. transmissions could e recorded and then replayed at a
iiter time at the user's convenience.

4. Slow-scan and/or still-picture television.

5. Two-way television in which students can see the teacher

and vice-versa simultaneousiy, or for remote medical
diagnosis and conferences.

In the HET demons*raticn, much of the focus was on reading and
career education. rerlecting in part the priorities of *he users and in
part those of the funding agencies. Cne strong element of higher
education involvement was teacher training for graduate credit. In the
Appalachian region, some 1200 teacl.ers completed in-service courses for
graduate credit awarded by 14 Appalachian institutions of higher educa-
tion. These courses in the teaching of reading and career education
utilized a mix of live 3/4 hour to 1 hour video seminars and 1/2 hour
pre-taped video programs. Live seminars cermitted immediate audio inter-
action between the.instructor at the central television studio and the
teachers, i.e. {he students at the receiving sites. Programs were
delivered from a Resource Coordinating Center (RCC) at the University of

Kentucky to teachers at several Regional Educational Service Agencias (RESA's),

*See Bibliography at end of this paper, 1 _l

-—
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An interesting institutional aspect of the Appalachian experience is
that the institutions of ligher education both provided free tuition
credit in some cases to teacher participants and did not set the standards
for successful performance. Presumable, the latter was left up to the
develope:s and implementers of the courses at the Appalachian Regional
Conmissicn and/or the RCC. Thus, *the organization which emerged
functioned to some extent like a regional university and provided the
geographic coverage needed to take advintage of satellite technology.

The Materials Distribution Service utilized by tne Federation of
Recky Mouptain Stazes portion of the HET demonstration consisted of
transimizting fiims and videc tapes via satellite for rebroadcast at the
usar’s convarienca. According to the Federatir', in the 1974-1975
acaleric yair, a toral of 62 hours of satellita time were used for this
service, rasulting in 7,067 recording: hYeing macde and 130,373 viewings

of these raca~dinis. Alinough Tost of the affeet was directsd towards
rural 2ducation b2low the hizher education level, the service itself is
cbviously not restricted to any particuier cateqory. in-service teacher
training was the aniy "higher education" porticn of the Recky Mountain
activity and was less prominent than in the Appalachian region.

In utilizing the Materials Distribution Service, it was found that
there was not sufficient satellite time to meet all f¥lm requests from
participating sites. Should this turn out to be the case in the future,
it may be that technical develcpments in video compression will hely

'
alleviate the probiem. In addition, there are severa} systems in various
states of develepment which fall into what might be described as "still-
sicture television”; that is, they deliver televisicn pragrams which

consist 5f a sequence of still pictures accompanied by continuous

i2
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audfo.* Whether the software for such systems prcves to be attractive
and plentiful remains to be seen.

The two primary sources of the films and tapes for the Materials
Distribution Service (MDS) were the Encyclopedia Britannica Educational
Corporation and the Great Plains Natioral Instructional Television
Library. The extent to which these sources would be useful for prcviding
fiims for direct instruction in college or university classes {s unknown
by the author.** Utilizing such a service also rai<es the copyright
question. Because of copyright restrictions, pu- television stations
involved in the Rocky Mountain HET segment could not utilize the MDS.
Evidentally however, participating sites not tied to public broadcasting
could and at the end of the MDS program, an arrangement was negotiated
with Encyclopedia Brittanica to allow sites to purchase videotaped
titles at "relatively low cost.” [52)

A potentaflly <igni€icant element in educaticnal satellftn yt1liza-
tion in higher education {s public broadcasting. The Corparation for
Public Broadeasting and the Public Broadcasting Sorvice, along with *re
more than 200 public television broadcasting ~*ations throughsit the
U.5. represents a mosjor resource which in* rfaces to soew estent vwith

education. [t's role in the HET demonsatrat. » -:ioms to have boen

*For example, the "VIDAC" system described by Nelson in Ref. [G1] was
used in the Veteran's Administration ATS-6 experiments ESﬁ]. Other
systems include "Video Voice" mentioned by Cummings {n [G]] and
“Telecourses,” being readied for the community college market by a
subsidiary of Goldmark Communications. For an early detailed explora-
tion of the potential of still-picture television, see Ohlman [C12].

**Cummings {n Ref. [G1] indicatss that efforts are underway to collect

the information necessary to prepare "single, natfonal, a1l {nclu-
sive cataloye of all £{lm and video educational miterials extant.”

13
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somewhat restricted, serving as one of several local mechanisms for
distributing television programming as wel) as being involved in special
events. Public television is moving forward with plans for a satelifte
interconnection to replace the current terrestrial net they lease from ATAT.
Local publfc television stations broadcast college course offerings
with credit awarde? b, local universities. Their current overall net-
work coverage {s fairly extensive although the HET demonstration
extended to places that putlic television currently does not reach.
Their role in future <atellite devalopment which directly impinges upon
higher education rerains to be determined. A nurber o€ public broad-
casting statfon: which are members of the Southern 7 iiratfonal Communi-
cations Ass.ciation [9FFA) are in the process of defining an experiment
for the CT5 satellite, wnich may or may not fnvolve higher educatiun.
One of the mailur unfver,ity applicatinons of satellites to date has
been the WAMI :yperiment {n Regionalized Medical fducation. The WAMI
program {s 3 - -uerative effnrt among the states of Washington, Alaska
Montana and [daho in which the on!y med{cal school fn those four states,
namely the niversity of Washington (Seattle) School of Medicine coopera-
tes with instftutions In the other states to train future physicans and
improve health care throughout the region. In the WAM! satellite
experiments o ATS-6,a "University Phase" consisted of delfvering basic
science 1nstruct10q to WAMI students at the Unfversity of Alaske via
satellite toIevi;ion originated at the University of Washington. In
addition, 4 varfety of other activities were carried out via satellfite,
tncluding 1) conducting admiseiuns interviews for Alaskan applicants to
the Untyer< ity of Washington School of Medicine; 2) WAMD admintstrative
centearsnces and studant affatrs sessions in counsaling, patient ~are

{n the form of telecons.ltations. 14

O
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An interesting feature of the WAMI ATS-5 satellite experiments is
the use of full two-way cclor video and audio. Between Fairbanks and
Seattle, it wdas possible for the television instructor to see the class-
room on the <creen 2t the same time that the class viewed the instructor.
Such two way video/audio was also used in remote diagnosis ard medical
consultation. In the "Ccmmunity Phrase” between Seattle and lirax,
Washington, ecuipment was such that black ard white video along with
audfo could ze transmittad frcm both locations but not simultaneously.
Alternatively, simultereous one way video and audio along with return
audio were possiblae in aither firecticn, An interesting use of the
facilities at Omak were medi.al student case study resentations of

patient problans sia setelliee, [91, €5]

Stncn complecing oo dn a1 ATS2A axgeriveats ) WAMD hao rropnsad a
30 om0 weperie ey U LT L o s Tite ) wnden g Tisached by HACA

Rouon Lo lar v e ATSSE LAND o biviny, hnere are sore

n ST ATt
additional uuan of teluzis o worth pentioning Tieat, an Tndenendant
Learning Proi-am was proposed to lelfver continuing medical education

yia satellita ¢0 National Health Service physicians and other practicioners
in fsolated communities. Those witn satellite access will be able to
fnteract an hour each week via satellite (presumshly by audio feedback

to the video programs?*with a medical school faculty tutor. In the

component called Regional Sharingﬁéi Faculty and Resources, videotapes

will be matled «. %lassrooms at other rampuses and sat2llite time will
be devoted primarily *n discussion and clarification. The {dea here 1s
to have highly <peciaiized medical faculty present, via satellite tole-
viston, clinical coreniations of basic science  rincipiaes ahicih edizal
students are wtudy(ng 3t other campuses. An Admicsion and Recriffment

*gvidently, some usc of CAl for continuing education for physictans {s
a1s0 planned,

15
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of Minorities portion will use two-way satellite video/audio as a means
of interviewing prospective medical students and providing inférmation

about career choices. In Utilization of the Consultation Process the

CTS satellite will continue to allow, as in the ATS-6 experiments,
students and physiciars at remote community sites to present patient
cases to faculty at Seattle.

Another experiment to be performed on the CTS satellite is the
Digital Video College ‘urriculum Sharing Experiment in which Stanford
University in California and Carleton University in Ottava, Canada will
transmit engineering classes and seminars to each other. [S7]* Major
objectives include demonstratior. of the ability to expand the scope of
university instruction by sharing classes between universities with
different emphases and orientations, and the development of strategies
to administer and marage curriculum sharing between universities effec-
tively. The primary program content will be reqgularly scheduled
engineering -ourses with each institution selecting courses the other
normally doesn't have available. Television programs can be trans-
mitted simultaneously from each campus with audio feedback for each
class. Alternatively, two-way video/audio teleconferencing can also
be utilized for spe.iu) discussion seminars, student counseling and
problem sessions.

A technical feature of the experiment is the use of video com-
pression to transfénn the television picture to a form in which it can
be transmitted Jith less bandwidth and power than in normal transmission.

Such a technique could improve the ability of s~*ellites to provide a

*See also the article by Guild, P. D. et al. in Ref. [G1].

16
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materials distribution service as discussed previously without going to
a slow-scan or still-picture television mode.

This review of television utilization in satellite experiments has
{1lustrated a number of ways in which television nas been ind can be
used. Interestingly enough, much of the acti .y to date in the field
of "higher education" can be categorized as that of contini.nj orofessional
education or "in-service" professional education. In Appelachia as well
as other regions, ATS-6 was used for graduate teacher education and
in-service training. The WAMI experiments represent probably the most
ambitious attempt to date to use satellite television in a variety of ways
in higher {medical) education. The forthcoming Stanford-C.rleton
experiments in curricutum sharing may be the first time thet satellite
television is use4 for urderqraduate course instruction. To my knowledge,
in spite of & great deal of <alk, tnera has not yet been any use of
catell;tec to transmit televised courses td community collueges, staie
colleges within or :mong larqe state systems, or o "open university!
participants such a5 thor = od in tha iniversity of Mid-Amarica.
These uses could ronceivab, -volve far greater numbers of studant.
than either priviate universities or medical schools.

C. Radio (Audio}

Although radio (or audio) has been eclipsed by the rise of tele-
vision in the U.S., its cost is low relative to television. It was the
primary medium used‘in the ATS-1 and -3 satellite experiments and
continued to be Jti]ized in the ATS-6 experiments for interaction and

feedback. In this section, it's use in the PEACESAT Project is described

17
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in some ¢=tail because of its focus on higher education. Its use for
rural teacher education in Alaska is also discussed.*

The stated purpose of the PEACESAT Project {Pan Pacific Education
and Communication Experiments by Satellite) is to demonstrate the
benefits of currently available telecommunications technology when applied
specifically to the needs of sparsely populated, less industrialized
areas of the world. The project, initiated by the University of Hawaii,
provides an "intercontinental laboratory to develop improved communica-
tion methods of education, health and community services in the Pacific
and a base for long range planning.”

PEACESAT has been operating and under development since April 1971
and uses NASA's ATS-1 sateliite. The system utilizes low cost ground
stat. © witnh both receive and transmit capabiiity. These terminals,
costing from 32,300 to $7,000 each, permit one-way voice from all
locations. Some capability and experience exists for facsimile tele-
copiers and teletype writers. Slow-scan television and'wired blackboards
may be tried in the future. Evidentally, capability for interconnecting
these media exists but limited satellite time has been a problem. (See
« article by Misko in Ref. [G1]).

A pilot educational satellite system linking Hilo {Island of Hawaifi)
and Honolulu (Oahu) began operating in April 1971 and is claimed to have
offered the first c?llege course taught via satellite, the first satellite
interconnection ﬁor library networking and the first intrastate satellite
network in the U.S. In January 1972, universities of other countries

were added to the system. According to PEACESAT literature, time zone

*4ost of the information in this section is from Ref. [C1]. Original
sources are listed in that document.



15

differences and language and dialect differencas have not been a
problem. [C1]

As of February, 1972, ground terminals had been established at the
University of Hawaii-Manoa Campus (Is]and of Oahu); Hawaii Community
College Campus and Hilo College (Island of Hawaii); Wellington Poly-
technic Institute of Wellington, New Zealand; and the University of the
South Pacific at Suva, Fiji. Ground terminals were also being test-
operated or planned for a variety of other locations in the pan-Pacific
area.

In June, 1971, two classes, Speech 150 in Hilo, Hawaii and Speech
145 in Manoa Campus, Oahu, participated in joint activity via satellite.
Students engaged in game activity, using two-way voice communications.’
Facsimile transmissions were alse used. Activities conzentrated ugon
included inteliigibility, protlem 30lving, informaticn gatn, communica-
tion of Fee]jngs. and determining attitude from speech exprassion. An
important aspect of this experiment was the use of interactive, two-way
communiration which is deemed of particular importance in interuniversity
coo’ “ation of a cross-cultural or trans-national setting.

Othe. university level uses include teleconferencing and instruc-
tional exchange among widely scattered participants in such subjects
as political science, geography, English as a second language, Spanish,
Indonesian, communication and teacher education. Subjects of mutual
interest discus§ed by participants have included student government,
Pacific Island bfoadcasting, foreign investment, race relations and
ethnic ﬁtudies. ‘Special projects dependent upon the system are develop-
ing including a student newspaper news exchange; a non-commercial radio

news service, and international debates on subjects such as tourism.

19
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Other uses of the system have includes the transmission of library
materials from one campus in Hawaii to another which has appreciably
speeded up service. Formerly, Hilo faculty wishing Hamilton Research
Library materfals waited three to nine weeks for the materials to arrive.
Using PEACESAT, orders are transmitted over the system via facsimile
(xerox). Short magazine articles are delivered over the system within
48 hours and books by mail within 96 hours. The service was to have
been extended between the University of the South Pacific and Hawaii. [C1]

PEACESAT has also been used for communication related to research
to combat starfish invasions and disease epidemics, for medical consul-
tations concerning infectious diseases, by the Hawaii Agricultural
Experiment Service to conduct seminars with its offices and agents, and
to broadcast the investiture of the Chance]]of'6¥ the University of
Hawaii.

A recent article by Misko* summarizes the spectrum of PEACESAT
activ.ties as follows: 1) Classroom Instruction, 2) Decision-Maker
Conferences, 3) Professional and In-Service Training, 4) Comm -ity Develop-
ment Seminars, 5) Research Support, 6) Professional Consultation and
7) Technical Development. Classroom instruction has included both
complete courses and enrichment activities. Students from three
different far-flung universities took part in a jointly-staffed credit
course on Comparative Pacific Education. A new course in Communication
involves satellite tutorials with feedback as well as taped audio
cassette review' lectures, a self-study workbook and local field study.
PEACESAT has continued to expand {its activity to include other univer-

sities in the Pacific region. The backbone of this activity is a

<9

*In Ref. [61].
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relatively inexpensive, satellite-based, interconnected audio network
involving regional curriculum development and student tutorials.

Beginning on January 22, 1973 the Mational Education Association
in conjunction with its state affiliate, the Alaska-NEA and the College
of Education of the University of Alaska conducted a 1€-week satellite
radio serjes involving teachers in 17 Alaskan villages. Teachers could
take the course, which was coordinated by the Rural Teacher Corps
Project, for one credit in the College of Education. AT3-1 was used
along with the National Institute of Health's satellite uplink and
studios in Bethesda, Maryland. Teachers in one village could talk to
teachers in other villages as well as to individuals at the University
of Alaska and threc HEA staff members at Bethesda., Six persons took the
course for credit and others audited. The satellite seminars, which
featured two-way voice interaction, covered a range of topics relevant
to Alaskan teachers,

Audio 4lso seems to have been a not insignificant part of the AT3-6
satellite activity. not only was it used as a means for feedback to
video broadcast but in Appalachia, a four-channel audio System was used
as follows., After viewing a television program, teachers were asked a
series of questions describing a hypothetical teaching situation and
outlining four possible approaches to the problem. The teachers could
respond by pressing a button on a response pad.* Responses could be
tabu]atgd and explanations of the merits of a particular response could
be heard. Some‘audio instruction was also transmitted in addition to

the television programs.

*A digital response system was originally planned for the Rocky Mountain
Region but received only limited testing due to budgetary limitations,

21



O

ERIC

Aruitoxt provided by Eic:

18

Although audio or radfo by itself would appear to receive less
attention as satellites develop more capability, it might we]].be worth
keeping in mind, particularly if resources are scarce or for regions
where television has not yet become a "psychological necessity." The
experience in the Pacific regipn and Alaska seems to {1lustrate the
utility of this medium. f

0. Computer-Assisted Instruction

The phrase "computer-assisted” or "computer-aided” instruction (CAI}
has been used somewhat loosely and in various ways. One interpretation
is that of a man-machine relationship in whiéh the computer is used to
aid and abet both teachers and students in the process of education.

Aid to the teacher can come in the form of dfagnostic or prescriptive
information to assist the teacher in making decisiuns about what activity
students should undertake next. Thfs latter process is usually called
"computer-managed instruction," (CMI}. Most CAI efforts include CMI

but not vice-versa. [C1]

CAI started in the 1965's and is still a relatively new phenomenon.
“Drill and practice" CAI programs are the most common. In such a pro-
gram, a student sits in front of a display device and a problem is
presented on a screen or a teletypewriter printout. The student
responds to the problem by pusking a key or using a 1ight pen. The
terminal, which is connected to a computer, indicates whether or not
the student has refponded correctly and, based on the response, gives
the student a new problem. In CMI, track is kept of student performance
on CAI programs and the results are used to select new work for the

student.
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Some CAl efforts go beyond drill-and-practice and seek to teach
concepts, values or skills. Computer-aided gaming and simulafion are
adding to the arsenal of educational tools that the computer provides.

The National Science Foundation has been sponsoring the develop-
ment of two CAl systems which are being used in higher education. The
PLATO proy has resulted in extensive develcpment of university CAl
courses at « : Umiversity of I11inois campus and in the PLATO-IV
version, CAI being extended to other locations. The TICCIT system
developed by the MITRE Corporation is being used to deliver CAI to twe
community colleges, with software being prepared by Brigham Young
University. Software development is gearec towards meterials that cin
be used broadly i basic junior college courses. [C1]

Because of the notertial of CAI in education and 1is statys as 4
developing technolagy it would seem reasonable to 2xpect tnat educational
satellite activity would have included CAI as well 2s computer-resnurce
charing (see next section) as part of the spectrum of exprrimental ser-
vices. However, to date, experience with sateilite devivery of CAI is
virtually nil.

One of the earliest efforts to use satellites to deliver CAl
involved Stanford University, the ATS-3 satellite and the Isleta Pueblo,
one of 19 American Indian Pueblos in New Mexico. Ten teletype terminals
were originally intended to be linked via satellite to a computer at
Stanford.Universitj for drill-and-practice elementary education.
Technical difficulties developed and a telephone connection between
Stanford and Isleta was used instead. Because of high telephone costs
and continuing technical problems, a mini-computer was installed at the

23

Isleta site in 1973, [C9]
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The WAMI ATS-6 Experiments had a cunpute}-aided evaluation (CAE)
component in which students at the University of Alaska were to evaluate
their own proficiency using a computer-aided instruction program on the
Ohio State computer. Computer terminals at Fairbdanks, Alaska were
connected via ATS-6 to Tymeshare corpcration’s line in Seattle which in
turn was linked terrestrially to the computer in Ohio. Using these
terminals, students were to answer study course questions and receive
feedback to the correctness of their answers (presumably drill-and-
practice CAI). The purpose of WAMI's CAE component was to evaluate the
effectiveness of the computer link in monitoring student progress (cMm1)
and evaluating curricula. [S4]

Only three successful CAI sessions were conducted. Technical and
scheduling problems and delays plagued the effort, According to a
wAMI report, in July 1974 "the CAE experiment was jeopardized by AT&T's
refusal to allow the University of Washington to connect it's peripheral
equipment to their regular long-distance dial system. As certain of
their long-distance connections could involve the use of a satellite,
AT&T expressed concern that two satellite 1inks in series might intro-
duce an unacceptable signal delay and possible degradation to tpe
system performance." [S4]

Perhaps the most ambitious test of CAl via satellite to date was
conducted by the Veterans Administration in their ATS-6 experiments.
There were two components under the category of computerized events.
One invoived the-delivery via satellfte of computer-aided instruction
programs in c}inical decision making, located in Salt Lake city, Utah
to terminals {n Mtoona, Pennsylvania. A primary gbjective of this

effort was the training of nurses. The other CAI activity utilized a

24
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psychiatric histories by respcnding to a series of questions. This
computer-managed program was to be delivered via satellite and tested at
Salisbury, North Carolina as an aid in VA psychiatr .spitals for
early patient evaluation, prior to case disposition, and for more
effective managment and treatment.

The CAI efforts by the V.A. were plequed by difficulties, mostly of
a tecnnical nature from the outset. These difficulties are well
documented in the final report on the V.A. project. [S6] Most of the
problems involved ATS-3 but there were other problems involving AT&T
and some of a non-technical nature. Applied Communications Research, an

organiz:tion which evaluated the experiments, found that: "The two

compitter cvents were inconclusive. Both events appear tz h: . Seen well
recelvel D2t toc o0V ablems chscured whatever qualitie: £ toiloware
meont motso_L. L0 A sl 13STen e the 075 sateilite contains no
computer comparent. e veluition t .Y 0 suagests that alfernatives
to sat2ll z: o o..uinn Aue to advances in the compuler industry

should be .~.sidered for CAI delivery.

E. Computer Resource Sharing

The essential rationale behind computer resource sharing is to
provide institutions which may lack computing capability with access to
the computing resources* of other institutions. Generally, such a network
ties @ number of smaller institutions to a larger institution. For
example, Dartmouth ‘College, & pioneer in university computing, serves

one university, one community college and seven undergraduate college..**

*"Resources could :nclude computer programs as well as core storage. If
there can be a Materials Distribution Service for videotapes and films,
why not far computer programs through a "Project Conduit” type auspices?

**Many "non-CAI" uses of computers in hirher education are discussed by
Luehrman in Ref. [G5]. :2 -
)



22

During the period from 1968-1972, the Na*tional Science Foundation funded
the establishment of some 25 experimental regional computer neéworks.
Such networks can be - for research, instruction or administration.
The benefits to be derived from such an arrangement and the tradeoffs
between such networks on one hand and minicomputers on the other have
been explored elsewhere. [C1]

A survey of computing facilities was carried out in 1972 by Singh
and Morgan in connection with a study sponsored by the Appalachian Regional
Commission. [C8] Respondents at about half of the.region's colleges
felt that existing computiﬁg facilities were adequate to meet current
needs whereas about 40% felt that existing capabilities fell short of
what is needed. Only nine of 123 institutions with some form of com-
puting capability reported a surplus of that capability. Figure 2
illustrates various applications of computers in education. The last
three horizontal rows are pertinent to higher education.

" To date, the use of satellites for computer resourbe sharing has been
almost non-existent. In September, 1968, the University of Hawaii
initiated a research program to investigate the use of radio communica-
tions for linking computers together. The remote-access computer system
called the ALOHA System being developed as part of that program is ta
1ink interactive computer users and remote access .nput-output devices
at community colledges and research institutes away from the main univer-
sity campus to the‘central computer via UHF radio communication channels.

The ALOHA S}stem has utilized satellites in two ways. The ATS-1
satellite and small (~$5,000) ground stations were used to operate a
random access burst mode data channel between the University of Hawaii

and NASA/Ames Research Center in California. Plans called for the
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Unfversity of Alaska to jofn this network in 1973 and for extension of
this network to ground stations in other countries. [C1]

In January of 1973 a meeting was held at the University of Hawaii
to plan the development of a Pacific Educational Computer Network. The
Aloha System could develop such a network using wide-area satellite
communications in the "packet communications" mode to permit sharing
of specialized computing resources and low-cost utilization of computers
located in differing time zones during off-peak hours. To my knowledge,
the network has not yet been 1mp1emeﬁted.

F. Library and Information Resource Sharing

There are a variety of activities in which information is being or
might be shared among institutions and users in higher education. The
1ibrary is an important element in colleges a~d .niversities. Inter-
library 1oan services permit one ““hrary to make use of the resources of
others. Although the mail and the telephcne are by far the most common
means of ordering intgr]ibrary materials, teleprinters are also used.
Telefacsimile, a process by which hard copies of individual pages can be
transmitted electronically, has been used only sparingly due to economic
and technical factors but technical advances could make such a service
more attractive.

Libraries are also beginning to make use of computerized biblio-
graphic search services, offered by efther public or private organiza-
tions. .Specialized services are available for both medical and non-

medical applications.

Other examples of information resau=cc sharing i.. e tapoing 2
large, unique source of {nformatinm Sulin as the Nat* -~ ‘srary
of Hedicine via an information network configquratior. ne National

Science Foundation has supported the deselopment of regional information

AN
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networks for specialized science subjects like chemistry. Another form
of information resource sharing might involve the deve]opment-of an
educational information system within a large state university system to
aid in record keeping and other administrative matters. Computers may
be utilized in some of these activities.

Library and information resource sharing has played a minor role in
satellite activity to date. The Lister Hill Center at the National
Library of Medicine (MLM) has sponsored a demonstration of the utility
of satellite communications in this field by means of ATS-1, linking the
National Litrary of Medicine, the University of Alaska, the University of
Wisconsin and Stanford University.* [C1] NLM also hae prorosed a more
extensive experiment invnlving medical research disseminaticn, continuing

educatizn, telecsnfarencing, and efrfectiveness and efficiency of the

.
cormiunicaticn system for €79, 577

The Sate'lite tibrary Informaticn Hetwork {"SALINET": proposed for
CiS is tv invclve the 'niversity of Denver Zraduate Scheol of Librarian-
ship, the University of Kansas Libraries, the Bibliographical Center for
Research of the Rocky Mountain Region, Inc., and several other organiza-
tions. Among the activities to be undertaken are compressed bibliographic
data transmissions, in-service training of librarians and resource
sharing via access to specialized centers such as the Denver Public
Library's special conservation library of Western History Co]]ectioﬁ. fc1,
s7] '
Another probosed CTS experiment which sea2ms to have been abandcned

was to involve the operation of a satellite-linked prototype facsimile

network by the New York State Library, interconnecting seven regional

*ATS-1 was used in a project sponsored by the Alaskan Library Association
for non-university purposes. :3 S)
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networks centered in places as scattered as Jungau, Alaska; Los Angeles,
California; Springfield, I11inois; and Albany, New York. In this
experiment, pages were to be copied directly from bound library volumes
and transmitted electronically, using satellites for long-distance
transmissions. The experiment was to serve primafi1y researchers in
several fields, legislators and businessmen with interconnections to
both the Library of Congress and the National Library of Medicine.

The Appalachian portion of the ATS-6 experiment had an information
retrieval component built in to support its effort at teacher education
and training. Teachers were given access to several computer-based
information retrieval systems which contained information pertinent to
teaching reading and career education: The Computer-Based Resource
Unit (CBRU), the Texas Computer Retrieval System (CRS), the Select-
Education Prescriptive Materials Retrieval System (PMRS); as well as
computerized index tapes to the Educational Research Information Centers
(ERIC) and Abstracts in Instructional Materials and Abstracts in Research
Materials (AIM/ARM). The satellite role seems to have been limited to
transmitting television programs explaining to teachers how to fill in
order forms for the Texas CRS as well as being used for voice trans-
mission of information requests and voice responses. Other potential
uses which were handled by ground facilities were facsimile transmission
and teletype transmission. [S1]

G. Teleconferencing

Te]econferehcing involves communication between or among individuals
at two or more locations. It can be accomplished using voice only,
using video, or even using computers. The simplest example of a tele-
conference is a telephone call between two individuals. More complicated

examples might be a videoccnference involving individuals at several 234
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locations or a on-line computer-based "Delphi"” study such as that carried
out in the "Forum" program on the ARPANET.

The teleconferencing idea has attracted &@ lot of attention lately
because of its potential for substituting telecommunications for travel.
Elements of teleconferencing have cropped up in several of the satellite
experiments .scribed in the proceeding pages. These include the audio
interchanges in the PEACESAT ATS-1 experiment, the interactive 2-way
video of the WAMI ATS-6 experiment, the teleconsultations for remote
medical diagnosis in the YA and WAMI ATS-6 experiments, and the video
“teleconferencing” between NASA-Ames, Stanford University and Carleton
University on CTS.

H. Telewriting; Elerfronic Blackboard

An early Arthur C. Clarke article speaks of an electrsnic black-

~ . :

board as a low <68t Jevice for delivering educaticn vwis sateilite to
aid in internaticral dovelcrment. Cuch a device could Jisplay Simpig
grapnic along with audis accompanimant, The idea has not caught on
widely. In the U.S. a device called the electrowriter has been used by
several universities to deliver lectures to off-campus or branch-

campus locations. The University of I1linois is currently using & new
experimental, all digital system developed by Bell Labs, in which
blackboard writing is transmitted electronically to an off-campus tele-
vision screen via telephone lines. Telewriter or electronic blackboards

require less bandwidth than television and could conceivably be of

future interest for satellite delivery.

II1. CONCLUSIONS AND RECOMMENDATIONS

The previous re.iew and analysis of educational satellite experiments

and applications sheds some interesting 1ight on the opportunities, E};l
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priorities and limitations of satellite delivery for higher education.

In many respects, higher education has been represented in satellite
activity but in a less direct way than might have been anticipated.

Most of the educational activity in the HET ATS-6 experiments was
centered on elementary and secondary education, in-part because of both
user priorities and funding availability. Higher educaticn was involved
through graduate teacher education or in-service teacher training.
However, relatively little of the experience to‘hate has‘been in the main
stream of the higher education sector.

Some of the more extensive university activity came in the health
portion of HET. The WAMI experiments involving universities in four 2
states demonstrated the use of satellites to share the resources of the
University of Washington in medical education in a variety of ways.

This professional thread extends to the CTS experiments in which two
engineering schools are involved in a curriculum sharing experiment.'

The early ATS-1 experiment in the Pacific region involved extensive
use of audio comunications for university level undergraduate courses
and other applications. This activity is continuing and has involved
more institutions with time.

From a telecommunications services point of view, the media with
which the most satellite experience has been accumulated to date have
been audio and video. Due to the Timited capability of ATS-1 and -3,
audio was the medium of both choice and necessity. The utility of
audio for feedback in connection with video was demonstrated on the ATS-6
experiments. One-way video, one-way video with audio feedback and
two-yay video have all been tested on ATS-6, the latter in medical-
related activity. Still-picture or slow-scan media requiring bandWidth

between that of audio and video have also been experimented with. In E; :3 '
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the Rocky Mountains, a materials distribution service delivered films and
videotapes via satellite for replay at the user's convenience.

Efforts to distribute computer-aided instruction via satellite seem
to have run into considerable difficulty, either because of technical
problems or other organizational or institutional factors. It is pro-
bably fair to say that to date, there really hasn't been & well structured,
well supported test of either computer-aided instruction or of computer
or information resource sharing via ;atellite. These are areas in which
new knowledge might be generated in future educational satellite
activity.

Over a year ago, we summarized our impressions of the state of
large-scale educational telecormunicaticns utilizaticn in higher educa-
tion as follows. [C1]

There would acpear to be considerable activity in higher education
involvinc commurnications media and technclogy, particularly in large state
universities and at the commurity collega Tevel. Extensive involvement
with computers for rasearch and administration is a reality, and regional
computing networks are coming ‘ntc being. The federal governsment has
supported a number of large-scale projects {(PLATO, TICCIT, SUN-UMA,
Regional Computing Metworks, etc.) of a type which are necessary to
answer key questions concerning further technology-based development.

A number of surveys and forecasts predict extensive utilization of tech-
nology for instruction within the next ten to fwenty years, particularly
in more non-traditional forms of higher education. b

Potentially promising applications in higher educat%on for which a
large-scale educational telecommunications system may find acceptance
include:

A) Reaching wider populations of college students through televised
and computer-aided‘instruction. There is increasing emphasis on "external
degree" pragrams, 1.e., programs in which students receive a significant
portion of their education off campus. The N.I.E. supported State
University of Nebraska open learning project and its extension to a
regional setting through the University of Mid-America will be an
jmportant step in the development of open learning systems using tele-
vision. The outcome of N.S.F. supported demonstrations of PLATO and
TICCIT CAI systems at the community college level are also of importance.

23 E} B) Continuing professional education

A growing number of universities deliver instruction via television
to individuals at industrial and other locations. The Surge Program in

O
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Colorado uses videotapes to provide graduate engireering courses to an
extensive audience. Some 15-20 universities have developed similar
programs using a variety of delivery mechanisms including videotapes,
microwave, and ITFS. Wong found in a recent survey that the directors
of these networks were optimistic about future qrowth and interested
in participating in the expanded regional or national network arrange-
ment. Whether such an arrangement would be cost-effective remains to
be investigated.

C) Regional computing networks and information networks. .

There are some thirty examples of regional computing networks in
which a large central facility serves a number of outlying colleges.
Specialized information networks for various disciplines %hea1th, science,
etc.) and for library sharing are being created. Depending upon support
and acceptance, it is possible that these kinds of activities will
grow in the future.

To date, the "open university" idea embodied in A) above has not
been implemented to any extent using a satellite. Such a concept might
be appealing to a large state university with several campuses or to
several instituticns spread over a large region. Specific elements
which might be distributed via satellite inc]uQe television, radio
and computer-assisted instruction, as well as information and computer
resource sharing for purposes of research, instructional support and
administration. Programs could be delivered to students from a central
location to homes, learning centers and branch-campuses, with provision
for feedback and interaction. I do not underestimate the considerable
organizational, managerial and other problems associated with such an
undertaking.* But it seems as though the time may be ripe to give it a
try, particularly if a real need can be demonstrated and if such a system
succeeds in providing access to higher education for those who want it
but could otherwise not afford it.

Televised programming could also be delivered from a central

campus to other campuses as in the case of the basic sciences component

*Some of these are well illustrated in papers by Dumolin and Morgan [C13]
and Walkmeyer [C14]. N
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of the WAMI experiments. Such resource sharing should also be possible
in fields other than medicine. Some effort at pooling resourées to
produce television programs is currently underway in community colleges
as well as in universities with technology-based networks for continuing
engineering education. Public television stations may have a role to
play in the distribution of university courses. The Southern Educational
Communications Association (SECA) which involves a number of public tele-
vision stations is a proposed experimenter on the CTS satellite.

University libraries nave been hard pressed financially in recent
years. A satellite-based activity involving interlibrary ordering,
document facsimile retrieval, bibliographic searches, atc. might extend
resources and neoded sarvices to gecgraphically remote areas.

There has no: heen a successful test of CAI delivery by satellite.
Activity involving ATS-3 have been singularly unsuccassful. CNI delivery
via satellite makes sense if delivery is from a central goint to a
large nurmber of dispersed, remote +erminals. Bandwidth requirements
can be sizable. [C8] However, if the need is there and the resquirements
are right, there is no reason why a successful test can not be mede,
given careful planning and adequate technical capability and resources.
Private industry seems to do very well with digital data communication
systems via satellite. Non-CAI computer resource sharing might be
utilized as well.

The satellite as a medium of communication has demonstrated some
interesting poss%bi]ities for both one-to-one, one-to-many, and small
group communications. Both intercultural and intracultural communication
might be utilized. For example, seminars might be held among geo-
graphically dispersed colleges with large numbers of members of the same

cultural or ethnic group to share experiences and ideas. E; ES
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Much of what can be done technically depends upon the capability
of the satellite, the ground receiving equipment and/or the ground
distribution network. It is important that these capabilities and their
associated costs, along with who is going to pay for what be understood.
Existing commercial communications satellites are low-power devices
requiring large, expensive earth stations. The ATS-6 and CTS space-
crafts are high-power satellites but to date, the time on board that
could be utilized in the past for any one experiment has been 1imited.
Presumably, a future quasi-operational or operational educational satel-
lite will have more time available for educational uses. Sticking
with audio and video will 1ikely entail less new technical development
than developing computer-based instructicn or computer and fﬁformation
resource sharing.

There is no lack of possible jdeas for uses of educational satel-
Tites. * After indicating that the educational ideas embodied into the
ATS-6 projects "are not innovatively spine-tingling," Kreitlow in
Ref. [G1] extracted some 14 ideas for use of a future eductional
satellite system for the northern midwest region. They are included
as Appendix A to this paper.

Ultimately the users or user organizations must decide which
applications to implement and why. I have tried in this paper to lay
out some of the tools that might be available if users choose to avail
themselves of them. Some of these users have experience with satellite
technology and others do not. For the latter, it is recommended that
you talk directly with individuals who have been involved in previous
satellite activity to gain first-hand information and impressions of

the problems and possibilities. 23 €5
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IV. ANNOTATED BIBLIOGRAPHY

This annotated bibliography contains brief descriptions of a variety
of documents which should be useful in planning for satellite utiliza-
tion in higher education. The Bibliegraphy is divided into three parts:

1. Documents C1 - C17, prepared at the Center for Development
Technology, Washington University.

2. Documents Gl - G7 of a general nature.
3. Documents S1 - S7 which describe specific educaticnal

satellite experiments.

€1 - C17. Center for Cevelopment Technology Documents

Cl. Morgan, R. P., Singh, J. P., Rothenberg, D. and
8. E. Robinson, “"Large-Scale Educaticnal Telecommuni-
cations Systems for the U.S.: An Analysis of
Educa*ional lleeds and Technclocical Gpnortunities,”
Veroranoum 7571, {425 wpl), dpril, 1975, [€RIC
Ho. ZD "05 398) [NASA-CR-1426137*

This v-p0rt 2ontaing 2 great deal of information abcut technology
utilization in o varisty of aducztional sectors, including "igher educa-

tion. it als» provides detaiied descricticns of 2 broad range of

*Reports for which ZRIC ED numbers are given are available through the
ERIC Clearinghcuse on Informaticr Rescurces of Stanford, California.
and should be purchased directly from ERIC Document Reproduction
Service. Write to:

ERIC Document Reproduction Service
Computer Microfilm International, Corp.
P. 0. Box 190

Arlington, Virginia 22210

Phone: (703) 841-1212

Reports beiring, the NASA-CR designation are available from National
Technical Invormation Service, Springfield, Virginia 22151.

Other selected documents may be available from the Center for Development
Technology o¥fice. Inquiries should be addressed to:
Center for Jevelopment Technology
Washington University
Box 1106
St. Louis, Missouri 63130
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educational telecommunications services which could be delivered by

satellite.

C2. MWalkmeyer, J. E., Jr., Morgan, R. P. and J. P. Singh,
“Market Scenarios and Alternative Administrative
Frameworks for U.S. Educational Satellite Systems,"
Memorandum 75/2, (168 pp.), April, 1975. (ERIC No.

ED 107 268)
A companfon volume to the above "Needs Analysis" report, this
document explores expanded uses of satellites in education. Contains

scenarios for satellite utilization in various aspects of higher education.

C3. Morgan, R. P., "Communications Technology in the
Future of Higher Education in the United States,"

Proceedings of International Sympos ium on Communi-
cations Media in the Future o Higher tducation,
Deutsche Verlags-Anstalt GmbH, Stuttgart, Germany,
pp. 60-67, 1974 (in German). Also available in
English from ERIC, as No. ED 089 664).

Although slightly dated, this paper is probably the most compre-
hensive single paper available which attempts to summarize the status
of and potential for communications technology utilization in U.S.
higher education. Contains summary of satellite activity through 1973.
Up-dated version of this paper was incorporated in "Needs Analysis"
report [C1] Tisted above.

C4. Rothenberg, D., "Continuing Professional Education:
Status, Trends and Issues Related to Electronic
Delivery," Memorandum 75/5, (74 pp.), August, 1975.

A look at continuing professional education for four groups:
doctors, lawyers, engineers and teachers, with emphasis on the status of
and prospects for communications media utilization.

C5. Wong, M. D., "The Role of Technology in Non-
Traditional Higher Education," M.S. Thesis, Program
in Technology and Human Affairs, Washington Univer-
sity, Report No. (R)T-74/3, {307 pp.), August,

1974. (ERIC ¥o. ED 094 760) [NASA-CR-140016/NTIS
Accessian No. PB 241320]
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A comprehensive review and analysis of technology utilization in
"non-traditional™ higher education, with emphasis on technology-based
networks which deliver instruction tc off-campus locations.

C6. Morley, R., and L. F. Eastwood, Jr., “Alternative
Network Designs for an Operational PLATO IV CAI
System," Based upon M.S. Thesis by R. Morley, Depart-
ment of Electrical Engineering, Washington University,
Report No. (R)T-75/3, {125 pp.), August, 1975.

A careful technical and economic study of what it would take to
deliver PLATO-IV CAI via satellite over large areas.

C7. Demerath M. J., and L. A. Daniels, "How tco Make
‘The Fourth Revolution'--Human Factors in the
Adoption of Electronic Instructional Aids," Memo-
randum 73/5, (84 pp.), December, 1973. (ERIC MNo.
ED 086 262) [NASA-CR-136862]

Interesting analysis of prospects and problems of getting U.S.
higher aducation zo utilize fully electronic technologies.

C8. Singh, J. 2. and R. P. Morgan, “Communications
Technclagy VYor fducation and Health Care Delivery
in Appalachia," Report preparec for Appalachian
Regional Commission, July 1372, .

A comprehensive look at the potential for using communications :ec-.-
nology in general and the ATS~F {ATS-6) satellite in particular in that
region. Contains results of survey of university ETV statior- ~~4 com-
puting facilities. Proved useful as a planning document to tr: Commission
in connection with Appalachian ATS-6 experiments.

- C9. Perrine, J. R., "Telecommunications Technology and

Rural Education in the United States," M.A. Thesis,

Program in Technoiogy and Human Affairs, Washington
* University, Report No. (R}T-75/1, (283 pp.), March,

1975.* {ERIC Mo. ED 106 009) [NASA-CR-142694]

Although not directed specifically at higher education, contains
potentially useful information on communications.technology utilization

in rural settings, with emphasis on American Indians and migrants.

‘ -39
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C10. Johnson, R. C., "Telecommunications Technology and
the Socialization of Black Americans: Issues,
Concerns and Possibilities," M.A. Thesis, Program
in Technology and Human Affairs, Report No. THA-
74/7 by THA Program and Black Studies Program,

(350 pp.), September, 1974. (ERIC No. ED 096 988).

C11. Molden, V., "Telecommunications and Black Americans:
A Survey of Ownership, Participation and Control,"
M.A. Thes!s, Program in Vechnology and Human Affairs,
Washington University, Report No. R(T)-75/2, (836 pp.),
August, 1975.

These two documents taken together comprise a comprehensive analyti-
cal and pianning base for utilization of telecommunications by Black
Americans, covering all aspects of education.

€12. Ohlman, H. M., "Communications Media and Educational

Technology: An Overview and Assessment with Reference
to Communications Satellites," M.S. Thesis, Department
of Applied Mathematics and Computer Science, Washington
University, Report No. (R)T-71/1, (232 pp.), May, 1971.
(ERIC No. ED 053 540 - microfiche only) [MNASA-CR-
122037}

Although somewhat dated, this report contains a great deal of
interesting information about still-picture television, facsimile, and
microimaging systems, among others. o

€13. DuMolin, J. R. and R. P. Morgan, "An Instructional

Satellite System for the United States: Preliminary
Considerations,” Memorandum IM-71/2, (36 pp.), July,
1871. (ERIC No. ED 055 428) [NASA-CR-122946]

An early document which, although centered primarily on elementary
and secondary education, explores organizational and implementation
aspects of educational satellite systems in some detail.

cl4. wa1kmeyér, J., “Planning Alternative Organizational

Frameworks for a Large-Scale Educational Tele-
communications System Served by Fixed/Broadcast
Satellites," Memorandum No. 73/3, {112 pp.), June,
1973.  (ERIC No. 078 663) [NASA-CR-133646]

This report explores several organizational issues of cuncern 1in
-educational satellite system design: including at the overail system él ()

level, access, integration, general organizational alternatives, hardwaré
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control and development * *gies; at the component level, program
sourzes, storage/origination points, transmission, and 1oca]-r§g{0na1
distribution.

C15. Ballard, R. and L. F. Eastwood, Jr., "Telecommunica-

tions Media for the Delivery .of Educational Programming,"”
Memorandum 74/1, (143 pp.;, ~ovember, 1974, (ERIC No.
ED 100 343) [NASA-CR-140880"

.1tains descriptive materials and associated costs for a variety of
educational media, including educational radfo and television, the
TICCIT and PLATO CAI systems, and library and document transmission
services.

C'6. Morgan, P, P., "Potentia) Impacts of Educational

Telecommunications fystems,” . fducaticnal Technoioqy
Systems, Vol. 4, No. 2, pp. 77-38, 1975,

Potential {rpact~ of large-scale educationa! telecommunications sys- -
are fdenti*fed and Jdiscussed, ‘ncluding impacts on education, economic
impacts, cotitical and Yeeal mcact s onocfaly covchaiogical and cultural
impacts.

“Iinal Tecnnical Reorrt:  Teeqgram on Appitation of
Communicat ons Satellites to fducaticonal Development,”
September 1, 1965 - Auqust 2V, 1975,

Contains cumulative tiblfography of Center for Development Techno-

logy, Washington University reports, theses, articles in the area of

Technology, Communications and Education.

1 - G7. Other Documents of General Interest

Gl. Parker.'L. A. and B. Riccomini, £ds., "A Report
on Unfversity Applications of Satellite/Cable Techno-
Togy,"” University of Wisconsin-Extension, June, 1975.

The only Conference procnedings I know of directly reldted to
University applications of these two technologies. Contains about 25
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G2. "Designing Diversity '75," Proceedings of 2nd National
Conference on Open Learning and Nontraditional Study,
June 17-19, 1575, Washington, D.C.*

Probably as good a source as any for an overview of the whole "open

LU

learning,” "open university," "non-traditional study" movement in higher
education. A broad spectrum of topics are covered, including satellites,
the University of Mid-America, and the Open University in Great Britian.
Complete with pencil sketches of t-e authors! Conference is held annually
{n June.
G3. Filep, R. T., D. J. Wedemeyer and J. P. Ballard,

"Communications Satellites and Social Services: An

Annotated Bibli{ography," Annenberg School of Communi-

cations and Learning Systems Center, University of

Southern Californfa, Los Angeles, 90007, November,

1975.

A recent, fairly up-to-date, annotated bibliography, focussing on
users and evaluations.

G4. Morgan, P. P. and J. P. Singh, "A Guide to the
Literature on Application of Communication Satellites
to Educational Development.” An ERIC paper issued by
ERIC, Stanford, California, April, 1977, '

Although somewhat dated, thi{s document c.c. -1 "¢ Filep, et al.
bib11ography.

G5. Harrison, S. A. and L. M. Stolurow, Eds., "Educational
Technologies: Productivity in Higher Education,”

Final Report of Symposium'held at Stony Brook, N.Y.,
supported by National Institute of Education and Office
of Education, Setpember, 1973.

Although the word "satellite" appears rarely {f at all in here, the
symposiym proceediﬁgs cover a broad spectrum of both technologies and
{ssues. I beliéve this is scheduled to be issued as a book by Educational
Technology Publications.

G6. "Ten Year forecast for Conputers and Communications:
Implications for Education.” Papers presented at

Airlie House Conference, Warrenton, Yirginia, sponsored
by NSF Education Directorate, September 16-18, 1975.

*Publisked by Univarsity of Mid-America, 7. 0. Box 2200¢, Lincoln,

Hebraska €8501. .
42




O

ERIC

Aruitoxt provided by Eic:

39

Again, relatively Tittle satellite emphasis but a lot of information
on other developing technologies and their uses at all educational levels.
Should be a formal proceedings coming out scon.

G7. Polcyn, K. A., ed., "The Educational and Training Uses
of Broadcast Satellites: Status, Applications, Costs
and Issues." Educational Technology Press, New York,
1976.
Should be a useful volume. As of this writing, 1t may r- ..+ deen

phb]ished.

S1 - §7. Specific Educational Satellite Experiments

The following reports represent documents about specific edurational
satellite activity. They have been useful in preparing this paper.
They are principally reports by individuals and organizations involved
in the experirents., Final evaluation reports of the AY5-6 educational
experincnts speroored Yy NIE are alse Laing prepared. These
latter repcrts chouid be added to the Tist of important decuments wnen
completed.

51, "The Apnilachian Education Satellite Frojert:
a. Final Revort
b. Executive Report"

Prepared by Appalachian egicnal Commission upon
completion of AT3-6 experiments for t.e National
Institute of Education, Fall, 1975.

S2. "Satellite Technology Demonstration:

a. Final Report
b. Executive Report"

Prepared by Federation of Rocky Mountain States, Inc.
upon iomp]etion of ATS-6 experiments for the National
Institute of Education, September 15, 1975.

e
o
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S3.

S4.

S5.

S6.

S7.

RiY

"ATS-6 Health/Education Telecommunications Experiment:
Alaska Education Experiment Summary.

a. Final Report
b. Executive Summary"

Prepared by Office of Telecommunications, 0ffice of the
Governor of the State of Alaska for the Netional
Institute of Education, September 30, 1975.

"ATS-6 Health Experiment: Indian Health Service/
Alaska, WAMI Experiment in Regionalized Medical
tducation/Seattle Washington"

Phase 1: Planning and Development, December, 1974
Phase 2:" Operations, December, 1975.

Prepared by University of Washington (Seattle) Project
Office for Lister Hill Center for Biomedical Communications,
National Library of Medicine.

“ATS-6 Satellite Evaluation: Final Report of the Communi-
cations Satellite Demonstration in the WAMI Decentralized
Medical Education Program at the University of Washington."
Prepared for Lister Hill National Center for Biomedical
Communications, September, 1975.

Caldwell, K. S., "The Veterans Administration Experiments
in Health Communications on ATS-6 Final Report: Section
V: Data and Evaluation." Applied Communications Research,
Stanford, California, 1975.

"Commun{caticns Technology Satellite: United States

Users Meeting #13" NASA Kennedy Space Center, Florida,
January 15, 17, 1976.
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V. APPENDIX

Ideas for Satellite Use
in Adult and Higher
Education From Paper
by B.W. Kreitlow in
Reference (G1).

Ideas for use of ETS-11 ceming from Graduate Student
Seminar at Horthern 111inois Unfversity:

1. The Live Erfc - Plug researchers tnto & live
seminar response to the major proolems confront-
ing selected fields of study. Use the Ertc or
other data dnd literature dases to print out re-
lated materfals prior 20 and 01lowing the live
seninar.

2. Replace all "mint® syste=s {2udio visual center,
duplizates zarputers, E7N's, e20.) with 3 single
maxi system {the satellites) that cover ‘he area.

3. Coordirate th= 2xtrere scectalties whore rellther
research nor teazaing “actiistes srouls te uo-
Vicazed at more 2aan 4 mraful of
Tier have this limited .- lirey
fia1g [aitn satellite oo drguitytdong
with a s=a1l nurser of leaic o=, This latter
groud will jes tne nasing 3¢ " o» Nt et e
transfer far 3 finy) geriad 2f Lt at huse
fustitutions «i:n the ssezitity,

4. in selected frelds aith mastar rasouctes, offer
special %ourses acrd.s the footseint,  Example:
3 professor leztures, 111usirates and demne
strates to *&n CamOuses 'wo days Der week., Th's
can be live Or tapad, Tnen 7e conducts live
videcolace class discussions with each of the
ten as & follcw-up. Tnis <cuid be the profess-
or's full teiching 1nad and only “master teach-
ers” would be selected for this,

5, Call the satellite “Footprint Unfversity®.
Centralize primary relources, f.a., library.
fiims, audio-tutorfa) research exchanges, Con-
centrite on vary specfa) fields such as medfcal
fnstruction wnere rire surgical operations are
shared, special diagnoses; medical school con-
sultations and a1l spectalized fn-service
ucation in this field. The same can be developed
#n iaw, business and special areas of education.
JIn-service education will take nfgnest priorfty
‘over the footorint. “Footprint U® could become
the key staff developrant and fn-service unit
for the professions in the area. Continuing
Education units as used in some professions
cau:d be “centrally” *banked" and on print out
call.
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Specta) vocational training from on site (factory)
settings. ' [n very special and fast developing
areas it should not be necéssary to dupticate fa-
ctlfties tn vocational schools. Vocationmal schools
should provide the vocaziona) dastcs while ETS-1)
{3 used to keep up with the cnanging harcware that
13 on the factory floor and is broadcast live to

: thc‘vacutlann schools or tapes are availadle for

follow up.

Develop & research reporting system that remcves
lag time. For example, research on new agricule
tural pest controls, cancer reseirch, adylt learn-
ing, new outcomes from Day Care Centers, atc. would
vie for scheduling on the standard research time
slot open each evening from X to Y hours. Each
1ive TV research reporting will be followed by

;:r:c type printouts of background and new mater-
als,

Suggestions for sateltlite use in adult and higher
education coming from the Sate)lite/Cable Conference
4t Madison, Wisconsin:

To audftion and preview courses. Useful for
faculty to decide §f they want to use 3 course,
and for students t0 decide {f they want to take ft.

Sat up 3 lecture format with perfodic multiple
choice questions answered by students throuszh &
digital touch pad. The answers would be aggregated
0¢ & 3nall computer, and, if the students seemed
t5 be comprehending, the next taged lecture would
be shown. 1f non-comorenension was indicated, @
review tape would be shown. Lecture - question -
«nsper - conprehensicn - leciure - noncomprenen-
sion = review - lectyre = et

Mid-w25t univarsity alumal updste project. Use d
zonsersiun adoroaen 2o the naed ‘ar providing
alumnt with zonvetdent, 14w cost “relresd” educa-
rion. Mace averladle 3 =artinuing update in their
srimary orofessional flelds, 1s we') as for others.

iet aside the first *wy months %o two yesrs 33
open tire far exparicentation wiinaut Drescrited
uses %0 promote sesrching by the untrersity, come
munity grouns and Individ.als ¢5 yet unable o
111 tha space.

Provide for a history and heritage cultural ex-
change tel«een older pesple in  various rejions,
This would invalve *he rampus dnd the elderly {n
developing etanic 3ppreciation.

Develop 4 maintenance oriented soctety through (1)
awareness, (2) fnformation and {nstruction on
maintendnce activities, {3) snaring of maintenance
fdeas, {4) productive use of time for the mainte-
nance of products used to decrease the dratn on
naterfal and humin resources.

Involve the public with thefr elocted Tawmakers
at, perhaps, the state level, Give state audience
access to legislators in sessfon, then, on 3 loca)
level, people would fnteract dmong themselves and
feed back to their representatives. This covld
also fnclude fnformatfon sessions On the state and
fedaral law-making procass.

it
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VI. POSTSCRIPT AND ACKNOWLEDGMENTS

This paper was prepared over a very short period of time. Feedback
concerning possible omissions or suggestions for improvement would be
§reat1y appreciated. Areas which deserve more investigation than they
received in the paper include satellite utilization for delivery of educa-
tion for the handicapped and teachers of the handicapped. In addition,

2 review of experiences with satellite utilization in higher educaticn
outside of the U.S., particularly Canada, might have ylelded additional
insights.

In writing this paper, I relied heavily upon planning studies per-
formed previously on satellite applications in education performed at the
Center for Development Technology {CDT), Washington University. Several
COT documents provide greatly expanded information and analyses of educa~
tional telecommunications services, in case the descriptions in this paper
prove to be too concise. In particular, reference [C1] serves as a major
compilation of such information.

Other sources of information extensively utilized were the final
reports of the ATS-6 experiments. It should be kept in mind however,
that mine 1s essentially a second-or third-hand account of what went on.
Potential users of satellite technology with 1{ttle experience are well
advised to get additional information and fnsights from these reports,
evaluation reports. being prepared for NIE, as well as directly from previous
experiméntors themselves. Other sources of potentially useful information
to contact are the Public Service Satellite Consortium and the Joint Council
on Educational Telécomnunications.

I wish to acknowledge helpful discussions I had in preparing this

paper with Kevin Arundel and Lawrence Grayson of NIE; James Barnes of
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KETC-TV, St. Louis; John Boor of the WAMI project and Lester Eastwood of
Washington University. Kevin Arundel and Lawrence Grayson of NIE as well
as Hasyl Lew of NASA provided several useful documents. Donna Williams
typed both the rough and final drafts with good humor and skill. Emily
Pearce helped as always with several important details.

While gratefully acknowledging the assistance and contributions of
others to this paper, responsibility for the words therein and their wisdom

or lack of same rests solely with me.




